INTRODUCTION
Global climate studies have shown that sea ice is a critical component in the global climate system through its effect on the ocean and atmosphere, and on the earth's radiation balance. Polar energy studies have further shown that the distribution of thin ice and open water largely controls the distribution of surface heat exchange between the ocean and atmosphere within the winter Arctic ice pack. The thickness of the ice, the depth of snow on the ice, and the temperature profile of the snowhce composite are all important parameters in calculating surface heat fluxes. In recent years, researchers have used various combinations of DMSP SSMI channels to independently estimate the thin ice type (which is related to ice thickness), the thin ice temperature, and the depth of snow on the ice. In each case validation efforts provided encouraging results, but taken individually each algorithm gives only None piece of the information necessary to compute the energy fluxes through the ice and snow. In this paper we present a comparison of the results from each of these algorithms to provide a more comprehensive picture of the seasonal ice zone using passive microwave observations.
THE ALGORITHMS
The three algorithms used in this study were developed to operate on the brightness temperatures available from the DMSP SSMA sensor. In addition, we make use of surface temperature estimates generated by Massom and Comiso from AVHRR radiances [ 11.
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The thin ice algorithm [2] uses the 19.4 GHz vertical and horizontal, and the 37.0 GHz vertical channels of the SSMI to obtain an improved measure of ice concentration and to determine the distribution of new, young, and first-year ice types in seasonal sea ice zones.
This algorithm was validated by high resolution AVHRR imagery and aircraft observations. The ice temperature algorithm [3] , makes use of the radiances at 19.4 GHz vertical polarization as well as the ice type and corrected concentration output from the thin ice algorithm to determine the physical temperature of the surface. By assuming that the physical temperature of any open water within the satellite footprint is at the freezing point, the physical temperature of the ice can be calculated. The temperature algorithm .was validated with surface temperature estimates from AVHRR and air temperature observations from Point Barrow and Gambell Stations. The snow thickness algorithm uses the ice concentration information and the 37 and 19.4 GHz horizontal polarization radiance data to estimate snow depth [4] . The validation for this algorithm was provided by in situ observations over similar ice in the sea ice around Antarctica.
COMPARISON OF ALGORITHM PRODUCTS
The initial comparison of products was made for April 4, 1988 in the Bering Sea. Ice type retrievals for the area of interest are shown in Figure 1 .
To focus our comparisons in this initial study, we limited ourselves to a small area around St. Lawrence Island. Ice type, ice temperature, and snow depth are shown in Figures 2, 3 , and 4 respectively. The relationship between snow thickness and SSMI retrieved temperature is shown in Figure 6 . For thin to thick first-year ice types, corresponding to ice types between 60 and 100, there is an inverse relationship between snow depth and temperature. Because the greater snow depth occurs on the thicker ice, we expect that the retrieved temperature should be colder where the thicker snow exists. A similar plot for the AVHRR. derived skin temperature is shown in Figure 7 . We note that although the cluster shape is similar to Figure 6 , the dynamic range of temperatures is larger for the SSMI than for the AVHRR. This is consistent with our expectation that the AVHRR retrieved temperature should be very close to the air temperature for snow covered ice.
Again, in these scatter plots we consider only the thin to thick first year ice, corresponding to ice types between 60 and 100. We do this because the AVHRR derived temperatures appear to be quite a bit colder than expected over the new ice reasons. This may be due to vapor plumes rising from these areas that have gone undetected. Accordingly, we have deferred discussion of the thinner ice regions until we have a better understanding of the potential errors in both the microwave and infrared derived temperatures. 
CONCLUSION
The authors have initiated an effort to examine the relationship between the parameters derived from the SSMI radiances. At the present time, the algorithms examined appear to generate products that are consistent with physical expectations. In the absence of additional ground truth observations, this is an important error check.
[l] R. Massom and J. (1. Comiso, "The classification of Arctic sea ice types and the determination of surface temperature using advanced very high resolution radiometer data", J. Geophys. Res., vol. 99, pp. 5201-5218, 1994 .
[2] D. J. Cavalieri, "A microwave technique for mapping thin sea ice", J. Geophys. Res., vol.
[3] K. M. St.Germain and D. J. Cavalieri, "A microwave technique for mapping ice temperature in the Arctic seasonal sea ice zone", IEEE Trans. On Geosci. And Remote Sens., accepted, 1997.
[4] T. Markus and D. J. Cavalieri, "Snow depth distribution over sea ice in the Southern Ocean from satellite passive microwave data", American Geophysical Union, Antarctic Research Series, submitted, 1997. 99, pp. 12561-12572, 1994. 
